Maturation-specific deadenylation in Xenopus oocytes requires nuclear and cytoplasmic factors.
During the meiotic maturation of Xenopus oocytes, maternal mRNAs that lack a cytoplasmic polyadenylation element are deadenylated and translationally inactivated. In this report, we have characterized the regulation of poly(A) removal during maturation. Deadenylation in vivo is detected only after germinal vesicle breakdown and does not require de novo protein synthesis. Enucleated oocytes do not deadenylate either endogenous or microinjected RNAs upon maturation, indicating that a nuclear component is required for poly(A) removal. Whole cell extracts prepared from both immature and mature oocytes deadenylate exogenous RNA substrates in vitro. Deadenylation activity is not detected in isolated nuclear or cytoplasmic extracts obtained from immature oocytes, but is reconstituted when these fractions are combined in vitro. These results indicate that the factors required for deadenylation activity are present in immature oocytes, but that poly(A) removal is prevented by the sequestration of one or more of these components within the nucleus. Maturation-specific deadenylation of maternal mRNAs occurs upon the release of nuclear factors into the cytoplasm at germinal vesicle breakdown.